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DETAILED ACTION 

1 . Claims 1-48 have been presented for examination based on applicant's preliminary 
amendment of 26 June 2007 and disclosure filed 4 February 2004. 

2. Claims 42 and 43 are canceled. 

3. Claims 2-23, 25-38, 40, and 45-48 remain pending in this application and stand 
rejected by the examiner. 

4. This action is made FINAL. 

Response to Objection to Drawings 

5. Drawings presented on 25 th July 2007 are accepted. 

Response to Double Patenting Rejection 

6. Double Patenting rejection to US Patents 6785641 and 6516293 is withdrawn in 
view of terminal disclaimer filed (6/26/07) and accepted on 6 th July 2007. 

Response to Claim Rejections - 35 USC § 101 

7. Claims 45-48 now recite the step of "outputting" thereby curing lack of concrete and 
tangible result. The rejection is therefore withdrawn. 

Response to Claim Rejections - 35 USC §112 

8. Rejection for claims 42 and 43, rejected under 35 U.S.C. 1 12 is moot in view of their 
cancellation. 

9. Rejection for claims 1 1 -1 3 is withdrawn in view of amendment. 

Response to Claim Rejections - 35 USC § 102 

1 0. Examiner disagrees with applicant that Chen fails to teach certain limitation. 
Applicant's arguments are considered and the rejection is clarified below. 
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Response to Claim Rejections - 35 USC §103 

A. Claims 2-7 and 45-48 are rejected under 35 U.S.C. § 103(a) with Ma 

(Argument 1) Applicant has argued in Remarks Pg.17: 

For example, with respect to claims 45 and 46, the Ma book fails to show or suggest evaluating 
radial forces based on a selected criterion and adjusting at least one parameter of the selected 
drill bit based on the evaluating . As disclosed in the present application, the selected criterion 
may include, for example, a ratio of the resultant radial force to the applied weight on bit (WOB). 
The Ma book fails to show or suggest a method or criterion for evaluating radial forces on a drill 
bit of bottomhole assembly. 

(Response 1) In response to applicant's argument that the references fail to show 
certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., ratio of resultant radial force to applied Weight on Bit (WOB)) 
are not recited in the rejected claim(s). Although the claims are interpreted in light of 
the specification, limitations from the specification are not read into the claims. See 
In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 
Arguendo, even if the argued limitation is read as presented by applicant, Examiner 
respectfully disagrees, as Ma teaches this In Section 5.3 on Pg. 202, drilling weight 
is the WOB: 

The holder k made bom mo byera of atsei plates. Jlw roc* ts 
hotded on the upper layer. The lower layer is comtectfirf to the sup- 
porting shaft to accept the thrust from the cylinder, and the torque 
item she rotary plate* There are three vertical poles w& three hari- 
wntal poles for suspending the upper layer on the three short sup- 
porting poles In thB edge of the lower layer, these six poles are con- 
nected by the ball hinges, bdorsging to «*» Pole applied 5 with tv^o 
forces in the mechanics. The six freedoms on the upper platform are 
constraints! hy the at* poles, which is fixed relative to the lower plat- 
form. measuring the forwa a^li^onj^ six pdes with <->!ectn> 
resistant^^ 

the ai* poles are tottrwd* together with the holder, the gtmpm* 
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(Argument 2) Applicant has argued in Remarks Pg.10: 

Further, with respect to claim 47, the Ma book fails to show or suggest graphically displaying the 
radial forces determined during a simulation [1] and adjusting at least one parameter of the drill 
bit based on the graphical display of the radial forces T21. 

(Response 2) As per [1], Examiner disagrees as Ma teaches simulation and 

computation of forces acting on the drill bit (Ma: Section 5.3 "Simulation Test of the 

crater forming process by bit teeth" and at least on Pg.202 - as shown on previous 

page). Ma acknowledges that computer aided simulation and display is anticipated 

(Ma: Pg.207) 

model for tire shape of cratsrs>&rea sise and volume it a mm m re- 
search The mathematics with high relativity for the craters aa the 
result of individual mmbination of bits mi rocks have been estab- 
lished now. Sou® widely used modeb are still in rese^h-Theoom^ 
puter simulation program for the treftk^^k^ 
VX wffi Be rlira Before long iTe teat machine «s the key devtoe 
ISTpfSK th&i every bit manu- 

feciurei and design research wit can sufficiently utilise the machine 
for the separate teat to piomote the development ol the roller coijre 
bits. 



What is known in the art are display of such simulation (See Chen and Warren). 

Hence it would be obvious to one skilled in the art to display the bottom-hole and bit 

interaction as well (Ma: Pg.214): 

eight grades of elevation, The appear and lower limit for each grade of 
demskm, their holding area and total area percentage are tistsd In 
Table 5 - 1 , For upstanding the situation in detail, we determine 
the dotationr My,tttd divide them into eight grades. For example* 
jvidsrtg two lower grate in Fig, 5-29, the dark green and darfs 
blue that means fam40.43 1047.70, mm eight contour picture m 
detail* the result is slsowm in Fig. S -30. The oomsaponding for the 
eight gredea is shown in Table 5 - 8 JTOe ths tagge a^fa^edUt ' 
the monitor, the corraiponding data g §|i|§ § || - o^utaf^... 
or screen, and pnnt-.tr, an the printer. 
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As per [2], examiner disagrees as Ma Section 6.1.2.3 titled "6.1 .2.3 Adjustment of 
Cutting Structure With Element Tests and Determination of Bit Performance" 
teaches adjusting at least one parameter of the drill bit based on the graphical display [e.g. of 
bottom hole pattern and bit design - see abovel of the radial forces . Further such display is 
known in the art as is shown by Warren also (Warren: Fig. 15 Showing radial force Fr 
and WOB in Fig. 16). 

(Argument 3) Applicant has argued in Remarks Pg.10: 

With respect to claim 48, the Ma book fails to show or suggest obtaining a first and a second set 
of radial forces of a first and second bit design, respectively, and evaluating the first and second 
set of radial forces based on a selected criterion. 

(Response 3) Ma teaches iterative design approach - See Section 6.1 .2.3. 

sural and recorded. Then the crater* fanned axe samyoi by means 
of the fecfmdagx described in $mim 5,4 m this hack. At last, our 
compyter shmubfion pwgmm combines fill the necessary 'data, mm 
all the teeth of bit step by step and pallets the ROP.th* afdecuttiiw 
ability and weaiability for apeqfie bit4n»tti«t set. If t*riu axe 
^ ^y^sfactory, the retoed tactore will be edjustd axidj^^ 

The forces are computed by Ma as shown above (referring to Ma: section 5.3). 

B. Claims 8-9 are rejected under 35 U.S.C. § 103(a) with Ma in view of Warren 

Arguments presented against Ma are addressed above. No arguments were 
presented against Warren. 

C. Claims 1-23 and 25-35 are rejected under 35 U.S.C. § 103(a) with Ma in view 
of Glass 

Arguments presented against Ma are addressed above. No arguments were 
presented against Glass. 



Application/Control Number: 10/809,276 
Art Unit: 2128 



Page 6 



Claim Rejections - 35 USC §102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 1 Claims 2-7, 40, 42, 43, and 45-48 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent 6,412,577 issued to Chen. 

Regarding claims 2-6. 40. 42. 43. 45-48 : Chen discloses drill bit design (fixed and 
roller, Figs. 11, 12) by simulating roller cone earth drilling including calculating roller 
cone element geometry (forces )and selecting drilling parameters (CL7-L26-29, Figs. 
1A-C), and simulated earth formation drilling (CL9-L44, CL10-L2-15). Chen further 
discloses calculating forces on cutting elements (Abstract CL7-L48-47, Fig. 1C, 
compressive forces: CL3-L52-67), simulating an incrementally rotating bit (CL7-L30- 
47), and recalculating cutting element forces based on design parameter to meet 
design criteria and optimizing performance (CL12-L25-28). Chen further discloses 
graphically displaying resulting design parameters (CL7-L29, 47, CL12-L25-41). 

Specifically Regarding claim 45. Chen teaches determining all forces (including 
radial force) acting on the drill bit during simulation (CL1 L29-58, C7 L48-67 CL4 L7- 
36); evaluating the radial forces based on at least on selection criteria as 
determining forces based on WOB, which changes based on rock type (CL1 L29- 
58); adjusting at least one parameter of the selected drill bit based on evaluating 
(CL5 L15-18; CL12-L25-28) and outputting a drill bit design based on the evaluating 
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and the adjusting (CL1 2-L1 5-46; Fig.8A-B optimization; Fig.9A-C). Claims 46 and 47 
are rejected similarly. 

Additionally Regarding claim 47 , Chen teaches graphically displaying radial 
velocity during the simulation (Fig. 2 & CL8 L40-49). It is known in the art change in 
velocity is linearly proportional to force (Force = mass (constant) x velocity/time). 

Additionally Regarding claim 48 . Chen teaches iterative approach in calculating 
force for designs (C12 L43-67). 

— This page left blank after this line — 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 2-7 and 45-48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over "The Operational Mechanics of The Rock Bit", Ma et al, Petroleum 
Industry Press, Copyright 1996. 

The Ma reference is a study of the dynamics of the interaction between the roller 
cone drill bit and rock (earth) including bit geometry, kinematics, axial loading, and 
the balancing (equalization) of forces acting on a roller cone drill bit. In particular, 
Chapter 6, and to some degree Chapter 5, of Ma sets forth the elements of what he 
refers to as the "New Methodology" for roller cone bit design. This "New 
Methodology" includes the use of drilling simulation and computer modeling for 
optimizing the parameters relating to the design of new roller cone drill bits. (See: 
page 1, paragraph 2, for condensed overview). 

The examiner submits that the teachings of Ma render obvious the claimed 
limitations of the instant invention as presently claimed as follows: 
Regarding independent claim 45 : A method for designing a drill bit, comprising: 
- determining radial forces acting on a selected drill bit during simulated drilling: (6. 1, 
6.1.2.3, 5.3, 3.3 - 3.5, Ma discloses drilling simulation, forces acting on roller cones 
at least at pages 128, 129, section 5.1) 
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- evaluating the radial forces based on at least one selected criterion; (Ma teaches 
forces acting on roller cones at least at pages 128, 129, section 5. 1, which would be 
an inherent part of optimizing the 3-D load model using finite element analysis 
disclosed in sections 6.1-6.2.3 of Ma. (especially, 6.1.1.5)) 

- adjusting at least one parameter of the selected drill bit based on the evaluating; 
(6.1, 6.1.1.1, 6.1.2.3, page 232, lines 6-11, Ma sets forth adjusting design 
parameters) 

Regarding independent claim 46 : A method for designing a bottom hole assembly, 
comprising: 

- determining radial forces acting on a bottom hole assembly during simulated 
drilling, said bottom hole assembly including a drill bit . (6.1, 6.1.2.3, 5.3, 3.3 - 3.5, 
Ma discloses drilling simulation, forces acting on roller cones at least at pages 128, 
129, section 5.1, and a bottom pattern modeling at least in Figures 5-20 to 5-32) 

- evaluating the radial forces based on at least one selected criterion; (Ma teaches 
forces acting on roller cones at least at pages 128, 129, section 5.1, which would be 
an inherent part of optimizing the 3-D load model using finite element analysis 
disclosed in sections 6.1-6.2.3 of Ma. (especially, 6.1.1.5)) 

- adjusting at least one parameter of the bottom hole assembly based on the 
evaluation (6.1, 6.1.1.1, 6.1.2.3, page 232, lines 6-11, Ma sets forth adjusting design 
parameters) 
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Regarding independent claim 47 : A method for designing a bit, comprising: 

- determining radial forces acting on a selected drill bit during a simulated drilling in 
selected earth formation: (6.1, 6.1.2.3, 5.3, 3.3 - 3.5, Ma discloses drilling simulation, 
forces acting on roller cones at least at pages 128, 129, section 5. 1) 

- graphically displaying the radial forces determined during the simulation: Ma 
teaches forces acting on roller cones at least at pages 128, 129, section 5. 1. The 
ability to graphically display the results would have been a standard feature available 
on any computer system at the time of the invention, and hence would have 
knowingly been implemented by any skilled artisan tasked with realizing a drill 
simulation result on a digital computer system. 

- adjusting at least one parameter of the drill bit based on the graphical display of the 
radial forces . (6. 1, 6. 1. 1. 1, 6. 1.2.3, page 232, lines 6-11, Ma sets forth adjusting 
design parameters) 

Regarding independent claim 48 : This claim merely requires a comparison of forces 
between a first and second bit simulation in selecting a preferred design using the 
same features noted above. This feature is rendered obvious by Ma since Ma 
discloses that simulations steps should be run "again and again" to achieve an 
optimum design (6.2.3, especially page 234, para:1). Hence a skilled artisan would 
have known to use multiple (first and second) simulations in determining a preferred 
design. 
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Hence, it would have been obvious to a skilled artisan having access to the 
teachings Ma at the time of the invention to realize the elements of the present 
invention as currently claimed. An obvious motivation exists since Ma teaches that 
the elements as claimed, and noted above, can be combined in order to find an 
optimum design and avoid bit (breakage) failure (chapter 6, section 5.4, especially 
page 232, based on the entire teaching). 

Per claims 2-7 : Ma renders obvious elements relating to performance parameters 
and cutting element interaction of a roller cone bit as noted above (6. 1, 6. 1. 1. 1, 
6.1.2.3, page 232, lines 6-11) 

13. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable in 
further view of "Drag-Bit Performance Modeling, Warren et al, SPE Drilling 
Engineering, June 1989" 

Analogous art Warren renders obvious elements of the present invention relating 
to simulating the fixed cutter drill bit drilling an earth formation; (pp. 119, col. 1, 
para:3-7, pp. 126, col. 1, para:2 to col. 2, para:3, Fig. 6) and determining a cutter- 
formation interaction force, relative sliding velocity, and cutting surface parameters 
on a cutter of the fixed cutter drill bit (pp. 19, col. 1, para:6, 7, pp. 126, col. 1, para:2 
to col. 2, para:3, Fig. 6, Fig. 6). Hence a skilled artisan would have knowingly 
modified the teachings of Ma with the teachings of Warren, motivated using the 
same reasoning as previously cited above, to implement a fixed cutter drill bit. 
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14. Claims 10-23, and 25-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable in further view of U.S. Patent 6,695,073 issue to Glass et al. 

Regarding claims 10-23, and 25-35 : This group of claims includes limitations 
relating to summing radial (lateral) forces and comparing the forces to an applied 
WoB to generate a ratio of the sum and forces. Analogous art Glass renders 
obvious these limitations by disclosing programmed calculations of summed 
orthogonal cutter forces inclusive of weight-on-bit. (CL4-L27-46) The recited box- 
whisker plot is simply a well-known convenient way of graphically depicting a 
number summary, which consists of the smallest observation, lower quartile, 
median, upper quartile, and largest observation (See: CRC, or Wikipedia, for 
example) and hence would have knowingly been implemented by a skilled artisan in 
order to graphically depict the summed forces. 

Regarding claims 36-38 : Ma teaches adjusting bit design parameter (Section 
6.1.2.3) and bit parameters (Ma: Chapter 2). 

— This page left blank after this line — 
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Conclusion 

15. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the statutory period for reply 
expire later than SIX MONTHS from the date of this final action. 

— This page left blank after this line — 
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Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AKASH SAXENA whose telephone number is (571)272- 
8351 . The examiner can normally be reached on 9:30 - 6:00 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Akash Saxena/ 
Examiner, Art Unit 2128 



/Hugh Jones/ 

Primary Examiner, Art Unit 2128 



